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Costs are only part of the picture; we also need to consider the payoff in cost savings and the value of better patient care.
by Jack Needleman, Peter I. Buerhaus, Maureen Stewart, Katya Zelevinsky, and Soeren Mattke ABSTRACT: We construct national estimates of the cost of increasing hospital nurse staffing and associated reductions in days, deaths, and adverse outcomes. Raising the proportion of nursing hours provided by registered nurses (RNs) without increasing total nursing hours is associated with a net reduction in costs. Increasing nursing hours, with or without increasing the proportion of hours provided by RNs, reduces days, adverse outcomes, and patient deaths, but with a net increase in hospital costs of 1.5 percent or less at the staffing levels modeled. Whether or not staffing should be increased depends on the value patients and payers assign to avoided deaths and complications. [Health Affairs 25, no. 1 (2006) : 204-211] P at i e n t s a f e t y a n d quality improvement efforts have grown impressively in recent years. Despite these gains, though, questions remain about the value of improving quality from both societal and hospital perspectives. From the societal perspective, the question is whether gains from improving quality reduce costs to patients, hospitals, and payers or, if they increase costs, whether the value of the quality improvement to patients justifies spending more on care. From the hospital perspective, the question is whether cost savings or revenue gains from improving quality offset the costs of quality initiatives-that is, whether there is a business case for quality. Sheila Leatherman and colleagues, in language relevant to both perspectives, recently wrote, "There is a compelling need to understand better the economic implications for all stakeholders of implementing quality improvement." 1 The growing body of evidence linking hospital workforces to patient outcomes suggests that one way to improve quality is to increase nurse staffing. 2 Because nurses are a large portion of hospital labor costs, the cost of increasing staffing would not be insignificant. The additional costs of having more nurses, however, should be offset to some extent by the monetary and nonmonetary benefits of reducing adverse outcomes.
There are many ways to improve quality and patient safety in hospitals (for example, equipping hospitals with new technology, investing in training and education, imposing regulations, and increasing nurse staffing). Whether there is a business case for any particular option depends on many factors, and each hospital will have to make its own assessment. In instances where there is not a clear business case for increased nurse staffing, there might be a "social case"; thus, it would be socially beneficial to have policy intervention.
In this study we provide data to help hospitals and policymakers consider both the business and social cases for investing in nurse staffing by estimating the costs of increasing staffing and cost savings resulting from avoided deaths, reduced lengths-of-stay, and decreased adverse patient outcomes associated with higher nurse staffing levels.
Study Data And Methods
In an earlier study we analyzed data from 799 nonfederal acute care general hospitals in eleven states. Discharge abstracts and nurse staffing data were obtained from the states; data on hospital size, location, teaching status, from the American Hospital Association (AHA) annual survey; and cost-to-charge ratios, from Medicare cost reports.
In regression analyses we found an association of nurse staffing and (1) lengths-of-stay, urinary tract infections, upper gastrointestinal bleeding, hospital-acquired pneumonia, shock, or cardiac arrest among medical patients and (2) "failure to rescue," defined as the death of a patient with one of five life-threatening complications-pneumonia, shock or cardiac arrest, upper gastrointestinal bleeding, sepsis, or deep vein thrombosis-among surgical patients. Details of that study are described elsewhere. 3 Exhibit 1 presents rates of these outcomes and descriptive statistics for the 799-hospital sample.
In this study we simulated the effect of three options to increase nurse staffing: raise the proportion of hours provided by registered nurses (RNs) to the seventy-fifth percentile for hospitals below this level; raise the number of licensed (that is, RNs and licensed practical/ vocational nurses, or LPNs) nursing hours per day to the seventy-fifth percentile; and raise staffing to each of these levels in hospitals where each is below the seventy-fifth percentile. This percentile was chosen based on our judgment that attaining this level of staffing is feasible for most hospitals (Exhibit 2).
The required number of additional nurse hours to meet the seventy-fifth-percentile levels was estimated from the original sample. Estimates of avoided adverse outcomes and days of care were simulated from the regression models from the earlier study, and estimates of avoided costs and deaths were made with additional regression modeling in the original data. Costs of avoided adverse outcomes were estimated from patient-level regressions of costs per case on patient diagnosis and other characteristics and variables for each adverse outcome. Costs of avoided days were estimated by multiplying average costs per day by regression-based estimates of reduced days net of the days associated with adverse outcomes.
Because many hospital costs are fixed in the short run, hospitals might not fully recover the average costs of avoided days or avoided complications. Based on a review of studies of hospital fixed and variable costs, we estimated variable costs of hospitals to be 40 percent of average costs, and we multiplied calculated costs by this amount to estimate the shortterm cost impact of reduced hospital patient days and avoided adverse outcomes. 4 Over time, hospitals should be able to adjust their fixed costs to reflect the change in volume. We present estimates of cost savings assuming short-term savings of 40 percent of average costs and with full recovery of fixed costs.
We projected the results from the sample to all nonfederal U.S. acute care hospitals and updated the estimates of needed staffing, avoided adverse outcomes and days, and costs to reflect hospital costs, admissions, and lengthsof-stay in 2002. Specifically, our sample had 26 percent of the discharges from U.S. nonfederal acute care hospitals in 1997. We constructed M a r k e t W a t c h national estimates of adverse outcomes, nursing full-time equivalents (FTEs), and costs by multiplying estimates from the sample by 100 divided by 26. We used data on RN wages from the 1997 and 2002 Current Population Surveys (CPS) and the change in admissions, lengths-of-stay, spending per admission, and spending per day between 2002 and 1997 from the AHA annual survey to update the estimates of avoided adverse outcomes, avoided days, deaths, and costs. In aggregate, between 1997 and 2002, licensed hours per day and the proportion of licensed hours provided by RNs reported to the AHA, and average case-mix, measured by the Medicare case-mix index, did not change substantially; thus, no adjustments were made to the staffing variables. 5 Because neither our prior work nor other studies capture all of the effects of nurse staffing on patient care, and because we do not have direct measures of patient-reported quality, we do not attempt a cost-effectiveness analysis of the impact of raising nurse staffing. We do present estimates of the cost per avoided death.
Study Results
n Cost of increasing nurse staffing. In 2002, U.S. short-term acute general hospitals employed 942,000 FTE RNs and 120,000 FTE 2 0 6 J a n u a r y / F e b r u a r y 2 0 0 6 H e a l t h T r a c k i n g LPNs. 6 Increasing the proportion of RNs to the seventy-fifth percentile (option 1) would require hospitals below this level to replace more than 37,000 FTE LPNs with RNs at an estimated cost of $811 million. Increasing nurses in hospitals with licensed hours below the seventy-fifth percentile (option 2) requires an increase in FTE RNs of 114,456, and FTE LPNs of more than 13,000, costing $7.5 billion. If hospitals below either of these staffing levels increased staffing to the seventy-fifth percentile (option 3), FTE RNs would increase by nearly 158,000 and FTE LPNs would fall, changes that would cost $8.5 billion (Exhibit 3).
n Reduced adverse outcomes and avoided hospital days. Increasing nurse staffing is associated with fewer adverse outcomes under all options (Exhibit 4), with 70,000 fewer adverse outcomes if hospital nurse staffing met both seventy-fifth-percentile thresholds (option 3).
Decreases in urinary tract infections, pneumonia, and shock or cardiac arrest are associated most with increasing the proportion of RNs. Failure to rescue in surgical patients is more sensitive to the number of licensed nursing hours per day. Upper gastrointestinal bleeding appears equally sensitive to changes in both staffing measures. We believe that urinary tract infections, pneumonia, and shock or cardiac arrest are more sensitive to the RN/ LPN mix than hours at the bedside because preventing these complications draws heavily on the skills and education of RNs in patient assessment and intervention, not just increased time to observe and treat patients.
Hospital days would be lower by 1.5 million under option 1, almost 2.6 million under option 2, and 4.1 million under option 3. The larger reduction in length-of-stay (and corresponding reduction in cost) associated with option 2 compared with option 1 reflects our earlier finding that length-of-stay is associated more with hours of nursing care than with the RN/LPN mix.
Short-term cost savings associated with reducing adverse outcomes and hospital days are substantial (Exhibit 4). Because the costs of changing the RN/LPN mix without changing licensed hours are relatively low (option 1), short-term cost savings exceed the cost increases by $242 million. While options 2 and 3 are associated with substantial avoided costs, these are not enough to offset the costs of increased nurse staffing. The net short-term cost increase associated with options 2 and 3 would be $5.8 and $5.7 billion, respectively. Although large, these amounts are approximately 1.5 percent of annual hospital expenditures.
Over time, hospitals can adjust fixed costs to reflect reduced volume or replace these days and services with other, higher-value services or programs to which the fixed costs would be allocated. For some hospitals, this adjustment would be speedy; for others, slow. If fixed costs were fully recaptured, the net costs of increased nurse staffing would be much lower (Exhibit 4). Decreases in length-of-stay associated with higher nurse staffing generate more than 90 percent of our projected cost savings. We examined four other studies finding an association of either hours of nurse staffing or the proportion of nursing staff that is RNs and lengths-of-stay in either medical-surgical units or hospitals in general, to determine whether using results from these studies would generate higher or lower estimates than ours. 7 Although most are not directly comparable to our study, when we reanalyzed these results, we found that our estimates of the association of staffing and lengths-of-stay are approximately equal to those that would be constructed from two of the studies, and approximately half those that would be estimated from two others. 8 Two additional studies assessing the association of nurse staffing and lengths-of-stay in intensive care units 2 0 8 J a n u a r y / F e b r u a r y 2 0 0 6 H e a l t h T r a c k i n g Cost savings of avoided outcomes and days are initially reduced by 60 percent based on research that only 40 percent of hospital costs are variable in the short run. Over time, fixed costs should be reduced to reflect changed volume. Estimates based on recovery of 40 percent of average costs and all average costs are presented. Net cost of increasing nurse staffing was calculated by subtracting total estimated cost savings due to avoided outcomes and days from cost of increasing nurse staffing reported in Exhibit 3.
(ICUs) found that moving nurse staffing below a one-to-two ratio was associated with 30-50 percent longer stays. 9 In light of these comparisons, our estimates of cost offsets appear conservative. n Avoided in-hospital deaths. Increased staffing under all options is associated with fewer in-hospital deaths (Exhibit 4). We examined results from two recent studies that reported an association of staffing and mortality, to determine whether applying results from these studies would generate higher or lower estimates of avoided deaths than ours. Applying the results of Barbara Mark and colleagues, we would increase our projected avoided deaths by 60-80 percent. 10 Applying the finding of Linda Aiken and colleagues for surgical patients, our projected number of postsurgical deaths would be three times larger and, if we extrapolated this result to all patients, medical and surgical-which we do not believe is justified based on our and others' research-the estimate of avoided deaths would be more than three times larger than we present. 11
Discussion
There is an unequivocal business case for hospitals to improve nurse staffing under one option we examined: raising the proportion of RNs without changing licensed hours. This option also was the least costly-$811 million-and would achieve a net reduction in short-term costs of $242 million. We note that these are aggregate estimates, and some hospitals might not realize the expected savings, such as those where RNs' wages are relatively high compared with LPNs' wages. Although these hospitals might not experience a net cost savings, patients treated in them would likely still benefit from reduced lengths-of-stay and fewer adverse outcomes.
Although the increase in nurse staffing under option 2 yields a smaller reduction in both adverse outcomes and their associated costs compared with option 1, it results in a much larger reduction in hospital days because of unmeasured complications and delays in care, with sizable cost savings. Nevertheless, the costs of this approach are not offset by cost savings associated with the reduction in adverse outcomes and the increase in avoided hospital days.
Changing nurse staffing to meet both thresholds (option 3) results in an increase in RN employment but a decrease in LPNs. Although this option would achieve the greatest reduction in adverse outcomes and hospital days, estimated staffing costs would be highest and not totally offset by estimated savings.
Our cost estimates of short-term savings are based on an assumption that hospitals' variable costs are 40 percent of average costs. Over time, hospitals should be able to reduce fixed costs in response to changes in use, and long-term savings are likely to be much higher than in the short term, although options 2 and 3 still do not pay for themselves (Exhibit 4). The speed of this adjustment depends on whether the hospital can scale back operations or replace the lost volume with other services to which the fixed costs can be allocated.
n Reduction in patient deaths. We estimated that more than 6,700 in-hospital patient deaths could be avoided by raising nurse staffing and that approximately three-quarters (4,997) of these could be achieved by increasing the proportion of RNs (option 1). To provide context for this finding, we estimated the cost per avoided death by dividing the net cost of increased nurse staffing by the number of avoided deaths associated with each staffing option. Under option 3, in which both staffing thresholds are met, estimated short-term costs per avoided death are $846,000. Under option 2, in which only licensed nursing hours are increased, short-term costs per avoided death are $3.23 million, which approximates the marginal cost per avoided death of moving from option 1 to option 3. Estimated costs of avoided deaths, assuming full recovery of fixed costs, would be $231,000 for option 3 and $1.8 million for option 2.
In estimating the benefits of increased nurse staffing, we did not consider the value to patients and their families of reduced morbidity (such as decreased pain and suffering, and days lost from work), the economic value to hospitals of lower liability and improved reputation and image from reducing adverse nursing-related morbidity and mortality, or the positive effects of increased nurse staffing in reducing adverse outcomes not considered in this analysis but observed in other studies, including patient falls, bloodborne infections, decubitus ulcers, and medication errors. 12 Similarly, increased patient satisfaction, good discharge planning, and patients' increased ability to perform self-care were not included in this study, yet they, too, have both economic and noneconomic value. 13 Nor did we estimate potential cost savings from reducing nurse turnover through increased nurse staffing. 14 Given this undercounting of the cost offsets from increased nurse staffing, our estimates of the cost per avoided death should be viewed as upper-bound estimates. The costs per avoided death that we estimated are below the values of a statistical life used by federal agencies in their rule making on health and safety, which range from $3 million to $6 million. 15 By these standards, investing in additional licensed nursing hours is worth doing.
n Implications for hospitals and policymakers. Pressures are mounting for hospitals to control costs at the same time patient volume is increasing and the demand to improve patient safety and quality is gaining momentum. Our analysis examines the costs of responding to this demand by raising hospital nurse staffing, and it estimates the cost offsets and economic value associated with avoided hospital days, morbidity, and mortality. These estimates can inform discussions and influence judgments about nurses' contribution to improving the quality of care.
From a hospital's perspective, increasing nurse staffing is costly. Nevertheless, greater use of RNs in preference to LPNs appears to pay for itself. Improved patient outcomes and reduced days associated with more hours of nurse staffing would only partially offset the costs to achieve them, and, depending on the reimbursement systems in use, cost savings could be shared with payers instead of accruing solely to the hospital. This creates a strong disincentive to increase nurse staffing. From a patient's perspective, however, using standard measures of value, the additional costs to increase nurse staffing appear justified.
Policymakers and public and private payers should focus on finding ways to reconcile patient and hospital perspectives. For example, when Medicare was established in 1965 and hospitals faced a large shortage of nurses, Congress included extra payments to help hospitals raise wages and increase staffing. Might providing payment supplements to hospitals to increase nurse staffing bridge the gap between public and private valuation of increased staffing?
The central questions that emerge from this study for public and private payers, patient advocates, hospitals, accreditation agencies, and others involved in setting policy are as follows: How important is the goal of improving patient quality? Should increasing nurse staffing be encouraged as a means for pursuing this goal? Should funds be made available to hospitals to help realize this goal? And finally, What assurances are needed that any funds provided to hospitals are actually used to increase nurse staffing?
